incomplete cervical vertebra of a theropod dinosaur from the Lower Cretaceous of the Isle of Wight, England, first described by Seeley in 1888 and made the type of Thecocoelurus daviesi, shows features unique to the oviraptorosaur-therizinosauroid clade of coelurosaurian theropods. It differs from the cervical vertebrae of therizinosauroids and closely resembles those of the caenagnathid oviraptorosaur Chirostenotes. If this identification is correct, this specimen is, with the exception of a problematical small femur and some Spanish eggshell fragments, Europe's first reported member of the oviraptorosaurtherizinosauroid clade and also one of the oldest representatives of the clade. Comparison of the specimen with the cervical vertebrae of other theropods indicates that it came from a large animal compared to most other oviraptorosaurs.
INTRODUCTION
The Wessex Formation (Lower Cretaceous, Barremian) of the Isle of Wight, England (Fig. 1) , yields a diverse Early Cretaceous dinosaur assemblage that includes hypsilophodontid, dryosaurid and iguanodontid ornithopods, polacanthid ankylosaurs, rare stegosaurs and marginocephalians and diplodocoid, brachiosaurid and titanosaurian sauropods ). The assemblage also includes several theropod taxa.
The Wessex Formation theropods are diverse and include large-and small-bodied taxa, many of which have highly convoluted systematic histories (Naish, 1999a; Naish et al., 2001) . Baryonychid spinosauroids are represented by isolated teeth whereas the allosauroid Neovenator salerii is represented by a nearly complete skeleton . Coelurosaurs include the probable compsognathid Aristosuchus pusillus (Owen, 1876; Seeley, 1887a; Naish, 1999b) , the problematic Calamosaurus foxii (Lydekker, 1889) and the basal tyrannosauroid Eotyrannus lengi . Calamospondylus oweni, typically regarded as synonymous with A. pusillus (Norman, 1990; Insole & Hutt, 1994; Kirkland et al., 1998) , was named for a lost specimen that is not identical with the A. pusillus holotype (Fox in Anon., 1866; Blows, 1983; Naish, 1999a, b) . Ornithodesmus cluniculus, based on the small sacrum BMNH R187 (Seeley, 1887b) , has been compared with troodontid (Howse & Milner, 1993) and dromaeosaurid coelurosaurs (Norell & Makovicky, 1997) , as well as with coelophysoids (Makovicky, 1995; Naish, 1999c) .
Numerous previously unidentified theropod elements are also present. The incomplete cervical vertebra BMNH R181, the holotype of Thecocoelurus daviesi Seeley, has previously been regarded as an indeterminate 'coelurid' coelurosaur (Steel, 1970) . A reappraisal of this specimen indicates that this is probably a member of the Oviraptorosauria, thereby adding a further theropod clade to the Wessex Formation assemblage and increasing the stratigraphical and geographical range of this clade.
The holotype of Thecocoelurus daviesi (BMNH R181) was discovered in the Wessex Formation in the late nineteenth century by the Rev. William Fox. Like most Early Cretaceous English small theropods, the taxon has a complex nomenclatural history and was originally described as Thecospondylus daviesi (Seeley, 1888 ). Seeley's reasons for referral of the specimen to Thecospondylus, a genus erected on the natural cast of an indeterminate sacrum from the Hastings Group of Southborough, Kent (Seeley, 1882) , were a similar degree of elongation and lateral compression of the centra, and the thin nature of the bony wall.
BMNH R291, the type specimen for Thecospondylus horneri, is a 600 mm long natural internal cast of a sacrum. Seeley (1882) thought that it came from an animal similar to the sauropod Ornithopsis. Consequently, Lydekker (1888a) listed T. horneri under incertae sedis (but immediately after Ornithopsis) within his Sauropoda section and also regarded it as a sauropod in Lydekker (1888b). Huene (1926) was unsure about the identity of T. horneri and suggested that it was from an ornithopod. Clearly, T. horneri should be regarded a nomen dubium. At 600 mm long, the cast must have come from a large dinosaur (Norman, 1990; Naish et al., 2001) and not a small one as often assumed. It does not appear to be an informative specimen and any suggested identification is speculative. Huene (1923) therefore recognized that referral of Thecocoelurus daviesi to Thecospondylus was unsatisfactory and proposed the new genus Thecocoelurus. We follow Huene (1923) Gauthier, 1986 Coelurosauria Huene, 1914 Oviraptorosauria Barsbold, 1976 Linnean binomial: Thecocoelurus daviesi (Seeley, 1888) Holotype. Incomplete cranial cervical vertebra BMNH R181 (Figs 2-4) .
Locality. Isle of Wight (Seeley, 1888).
Geological horizon and age. Most probably from Wessex Formation. Lower Cretaceous: Barremian.
DESCRIPTION AND COMPARISONS
Seeley's (1888) description is detailed and comprehensive and we therefore avoid repeating his observations. Instead, we focus on the characters that have either not previously been described, or are of importance in determining the phylogenetic position of this specimen.
The cranial articulatory face of the centrum is subrectangular and slightly concave. It is wider than it is tall (17 mm wide, 15 mm tall) and thus demonstrates coelurosaurian affinities (Gauthier, 1986) . The neural canal is higher than wide (10 mm tall, 9.5 mm wide) and has elliptical cranial pedicular fossae located on either side (Fig. 3C) . Presence of such fossae is variable within Theropoda and, following Frankfurt & Chiappe (1999) , their presence was coded for in the phylogenetic analysis (character 1). In lateral view, the vertebrae when complete would have been relatively long and low. Because some theropods possess relatively short, tall cervical vertebrae, this character was also coded for in the analysis (character 2). Dorsally, the neural spine is hardly discernible and forms the apex to a dorsal roof of bone that extends over the neural arch and curves ventrolaterally on both sides, being more complete on the right side than the left (Fig. 2) . On the left side the missing part of the roof exposes the laminae contacting the diapophysis. Prominence of the neural spine is also variable within theropods, being conspicuously reduced in oviraptorosaurs and some other coelurosaur groups. Following Frankfurt & Chiappe (1999) , we included relative neural spine height in the analysis (character 3).
The prezygapophyses are broken but are supported by a ventrolateral extension of the bony lamina that forms the lateral wall to the interspinous ligament pit. The bases of the prezygapophyses are widely spaced in dorsal view (Fig. 2D) . Frankfurt & Chiappe (1999) coded for the presence of a V-shaped or U-shaped space between theropod prezygapophyses, and regarded the U-shaped space as the derived condition. We included this character in the analysis (character 10). However, due to breakage the character state present in BMNH R181 could not be interpreted unambiguously and was therefore coded '?'.
In lateral view, the parapophyses are located on the cranioventral corners of the centrum (Figs 2A, 3A) . The diapophyses are poorly developed but appear to project horizontally from the base of the neural arch. Frankfurt & Chiappe (1999) coded the presence of horizontally projecting diapophyses (where the caudal border of the diapophyses nearly forms a right angle with the centrum in dorsal view) as a derived character of oviraptorosaurs and some other coelurosaurian taxa. It was included in our analysis (character 9).
Because the polarity of this condition was unclear in BMNH R181, it was coded in the analysis as '?'.
On the caudoventral part of the centrum's right side there is a low horizontal ridge: this is absent from the centrum's left side ( Figs 3A, 3B ). Cranial to the ridge there is a shallow, elliptical lateral fossa overhung by a horizontal shelf. Within this fossa there are three foramina: a larger elliptical one at the caudal end and two smaller, rounded ones located next to each other, separated by a very narrow bridge of bone, at the cranial end. Seeley (1888) did not note or figure the two smaller foramina. The left side of the centrum exhibits the same elliptical lateral fossa with its dorsal shelf but the two smaller cranial foramina are absent.
Ventrally, the ventrolateral margins that define the edges of the centrum's ventral surface curve medially as they approach mid-way along the centrum, creating an hourglass-like shape and a shallow ventral sulcus (Fig. 3D) . Presence or absence of the ventral sulcus delimited by sharp ridges ventrolaterally was included in the analysis (character 8). The ventrolateral ridges merge cranially with the parapophyses. The ventrolateral ridge on the left side has an elongate ventrolateral groove that runs craniocaudally for much of the length of the ridge (Figs 2C, 3D ). This groove is absent from the right side where the ventrolateral ridge is smoothly rounded. Although Seeley (1888) described this structure, it is missing from the accompanying figures. Carotid processes are not present as they are in troodontids and avians (Makovicky, 1995) . Presence or absence of carotid processes was included in the analysis (character 4).
A notable feature of BMNH R181 is its asymmetry. Marked asymmetry in the skeletons of coelurosaurian theropods has been noted before: Martill et al. (2000) described prominent asymmetry in the pelvis of the small Santana Formation coelurosaur SMNK 2349 PAL. The presence of a ridge and two small foramina on the right side of the centrum in BMNH R181, and a groove on the left ventrolateral ridge, suggest that these features might be subject to individual variation and as such little emphasis should be placed on their taxonomic value.
MORPHOLOGICAL COMPARISONS
The holotype vertebra of Thecocoelurus daviesi is small and incomplete, being 39 mm long and lacking its caudal half. The caudal end has been sectioned and polished, revealing the internal structure of the pleurocoels (Fig. 2B) . The presence of pleurocoels on the centra and of a relatively elongate centrum demonstrate allocation to Saurischia. Seeley (1888) provided a reconstruction of the complete vertebra and this has a length of approximately 90 mm (Fig. 4) . Based on comparisons with other theropod vertebrae, we feel that this is too long and a more reasonable length is 70 mm. Comparison with other theropod cervical vertebrae suggests a total length of around 5 m for this animal.
On the basis of simple morphological comparison, we note that BMNH R181 is most similar to the caudal cervical vertebra of Chirostenotes pergracilis from the Upper Cretaceous Horseshoe Canyon Formation of Alberta (Sues, 1997). The ventral hourglass shape with its shallow, broad sulcus and raised lateral margins that join the parapophyses (see Fig. 3D ) are autapomorphic for the therizinosauroid-oviraptorosaur clade (we use Oviraptorosauria here in the sense of Makovicky & Sues (1998) and Padian et al. (1999) i.e. including Caenagnathidae, Oviraptoridae and probably Microvenator -and do not follow Sereno's (1998) more inclusive use of the name). Aside from unambiguous members of the oviraptorosaurtherizinosauroid clade, this morphology is also seen in the isolated Argentinian vertebra described by Frankfurt & Chiappe (1999) and the Quarry 9 vertebra from the Morrison Formation (Makovicky, 1997) . Both of these vertebrae have been tentatively referred to this clade (Frankfurt & Chiappe, 1999) . Therizinosauroid cervical vertebrae have slit-shaped central pneumatic foramina and more robust neural spines than oviraptorosaurs (Makovicky, 1995) : Thecocoelurus daviesi is therefore probably not a therizinosauroid as its pneumatic foramina are rounded and its neural spine is not robust. We therefore consider that Thecocoelurus daviesi most probably represents an oviraptorosaur.
PHYLOGENETIC ANALYSIS
In a previous study on an oviraptorosaur-like isolated cervical vertebra from the Upper Cretaceous Lecho Formation of Argentina, Frankfurt & Chiappe (1999) tested the affinities of their specimen by including it within a phylogenetic analysis of theropod cervical vertebrae. As we were also interested in testing the phylogenetic affinities of a possible oviraptorosaurian specimen, we incorporated data from Thecocoelurus daviesi into the data matrix of Frankfurt & Chiappe (1999) and re-ran the analysis. Our list of characters is thus the same as that of Frankfurt & Chiappe (1999) though we added one extra character (character 11): presence of apneumatic, camerate or camellate interior to the centrum (Britt, 1993) . The analysis was performed in NONA 1.6, using the Empezar and Max tree searching options. For our character codings of BMNH R181, see the Appendix.
Our study generated 15 most parsimonious trees. As in Frankfurt & Chiappe's (1999) study, our cladogram should not be interpreted as an attempt to resolve the phylogeny of the included taxa, but as a test of our hypothesis that BMNH R181 is an oviraptorosaur. In all 15 trees, BMNH R181 was included within the oviraptorosaur-therizinosauroid clade. It occupied all possible tree positions within this clade though, as stated earlier, we note that the specimen most closely resembles caenagnathid oviraptorosaurs and is unlikely to be a therizinosauroid. The tree in Figure 5 THECOCOELURUS DAVIESI FROM THE ISLE OF WIGHT reflects this view. The phylogenetic analysis therefore supports our suggestion that Thecocoelurus daviesi is an oviraptorosaur.
The ventral sulcus delimited by ventrolaterally directed ridges was an unambiguous synapomorphy of the oviraptorosaur-therizinosauroid clade. Presence of a U-shaped space between the prezygapophyses was an ambiguous synapomorphy of this clade.
DISCUSSION
Recognition of Thecocoelurus daviesi as an oviraptorosaur extends the geographical range of this group to Europe. Similarities in the dinosaur assemblage between the Wessex Formation and some of the Lower Cretaceous strata of North America (Ostrom, 1970; Kirkland et al., 1993) , and the presence of the basal oviraptorosaur Microvenator celer in the Cloverly Formation of Montana (Makovicky & Sues, 1998) , had allowed the presence of oviraptorosaurs in the Early Cretaceous of Europe to be predicted (Naish, 2000) .
Identification of a Wessex Formation specimen as an oviraptorosaur suggests that further material of this group might be present in the Lower Cretaceous of Europe. Naish (2000) described a small theropod femur (MIWG 6214) from the Wessex Formation with similarities to the holotype femur of Microvenator celer, though the identity of the specimen remained unresolved. Ruiz-Omeñaca et al. (1999) referred to unpublished work by Amo (1998) on dinosaur eggshell from the Barremian of northeastern Spain. Amo (1998) suggested that Spanish eggshell referred to the oofamily Elongatoolithidae may represent oviraptorosaurs (see Norell et al., 1994; Dong & Currie, 1996) . There are no other records of the Oviraptorosauria in Europe.
The Barremian age of the Wessex Formation (Allen & Wimbledon, 1991) makes Thecocoelurus daviesi one of the earliest members of this group. Other possible early records of the oviraptorosaur-therizinosauroid clade are from the Late Jurassic Morrison Formation of Wyoming (Makovicky, 1997) , the Valanginian or Hauterivian of Japan (Manabe et al., 2000) and the Early Jurassic of China (Zhao & Xu, 1998; Xu et al., 2001) . As noted by De Klerk et al. (2000) , the latter record indicates that these theropods could have been globally distributed and perhaps owe their later distribution to vicariance.
CONCLUSIONS
The incomplete cervical vertebra BMNH R181, the holotype of Thecocoelurus daviesi, exhibits a number of features unique to oviraptorosaurian coelurosaurs and probably represents an oviraptorosaur. This conclusion is supported by parsimony analysis -in all most parsimonious trees BMNH R181 was found to be a member of the oviraptorosaurtherizinosauroid clade. While the specimen strongly resembles the cervical vertebrae of the oviraptorosaur Chirostenotes, it lacks any unique features and cannot be diagnosed as a distinct taxon. The binomial name erected for the specimen, Thecocoelurus daviesi, should thus be regarded as a nomen dubium. Reconstruction suggests that the complete vertebra was about 70 mm long. Comparison with other theropods suggests that total body length may therefore have been around 5 m long. This is large for an oviraptorosaur, most of which were less than 3 m long (Paul, 1988) . The specimen exhibits a number of asymmetrical features. The specimen is one of the oldest reported members of the oviraptorosaur-therizinosauroid clade and one of only a few possible records of the group from Europe.
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APPENDIX Character scores for BMNH R181
Character scores for BMNH R181 for character matrix of Frankfurt & Chiappe (1999) , with character 11 added (see text).
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